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This international search report has not been established in respect of certain claims under Article 1 7{2){a) for the following reasons: 



1. n Claims Nos.: i. . i 

because they relate to subject matter not required to be searched by this Authority, namely: 



^" ^ biuse^Iy relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



^ bSeSey are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 
See extra sheet. 



I . □ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 



2. 1^ As all searchable claims could be searched without effort justifying an additional fee. this Audiority did not invite payment of 

any addirional fee, ' . • ' 

3. □ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. n required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



[~] The additional search fees w6re accompanied by the applicant's protest. 
I [ No protest accompanied the payment of additional search fees, 
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Invention I: Claims 1-4 are directed to a method for 

patterning a work piece. 

The solution of invention I is to determine the uniformity as 
a function of the number of escposure flashes. 

Invention II: Claims 5-9 are directed to a method for printing 
a work piece. c 
The solution of invention II is to change a parameter of the 
exposure flashes per surface element on a layer-by- layer 
basis. The changed parameter is for example the number 
flashes, the pulse length or the radiation bandwidth. 



of 



Invention III: Claims- 10-17 are directed to a number of 
alternative procedures in a scanner or stepper. Some parts of 
claims 10-17 have special .technical features linked with 
claims 1, 2-4, for example the changing of the parameters 
pulse length, number of flashes or laser bandwidth. 
The solution of invention III is to provide a scanner system 
with an optical field larger than 10 mm and to increase one or 
more parameters • to obtain a non-uniformity from speckle 
amounts less than 0.5%. 

Invention IV: Claims 18-22 are directed to a procedure in a 
maskless scanner. , , tj 

The solution of invention IV is to provide an optical field 
larger than 0.5 mm and to increase parameters, for example the 
laser bandwidth or the pulse length, in a maskless scanner 
system to obtain a speckle amount less than 0.5% and to 
provide a maskless scanner with an optical field larger than 
0 . 5 mm. 

invention V: Claims 23 and 26 are directed to an apparatus for 
printing a work piece. 

The solution of invention V is to calculate the speckle and to 
change the number of pulses per surface element . 



Invention VI: Claim 24 



is directed to a procedure for 



optimizing the speckle during microlithographic prlnti-ng. 
The solution of invention VI is to provide a model for the 
value of the improved CD uniformity, for the cost of printing 
with a particular number of pulses, to provide logic and 
resources to select a number of flashes and to provide a 
control adapted to. change the number of flashes. 
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All Of these inventions alternate the number of flashes . 
However, there is no other technical relationship among the 
inventions involving a corresponding special technical feature 
(PCT Rule X3 .2) . 

The search concerns the first invention mentioned ' but also 
includes all six inventions, I-VI. 

From for instance OS 4970546, an illumination control device 
which uses a minimum number of pulses required for 
substantially smoothing a speckle pattern is known. The 
invention as defined in the independent claims 1 and 4 differs 
from this technique in that the uniformity is determined for a 
plurality of layers. To use the arrangement from US 4970546, 
considered as the closest prior art, on several layers in a 
patterning process instead of on one layer is considered to be 
obvious for a person skilled in the art. Therefore, the 
technique mentioned in the independent claims 1 and 4 lacks an 
inventive step. Since the invention according to claims 1 and 
4 lacks an inventive step, the remaining claims, 2 and 3, will 
consist of two separate inventions. 

A posteriori, the separate inventions are: 

Invention 1:1: Claims 1-2 relate to a method for patterning a 
work piece with improved CD uniformity by selecting a 
combination of values of the radiation bandwidth, pulse length 
or radiation flash frequency so that a calculated illumination 
non-uniformity from speckle amounts to less than 0.5%. 

Invention 1:2: Claim 3 relates fo a method for patterning, a 
work piece with improved CD viniformity by determining a value 
of a slit width so that a calculated illumination non- 
uniformity from speckle amounts to less than 0.5%. 

These inventions are not so linked H. posteriori as to form one 
single general inventive concept (PCT Rule 13.1). There is no 
technical relationship among the inventions involving a 
corresponding special technical feature (PCT Rule 13.2). 

The search of inventions 1:1 and 1:2 could be done without 
ef.fort-jxistlf.ying an additiional fee. \ 



Fonn PCT/ISA/210 (extra sheet) (Januaiy 2004) 

.._BESI AVAILABLE COPV 



PATENT COOPERATION TREATY 

PCX 

INTERNATIONAL SEARCH REPORT 
(PCT Artide 18 and Rules 43 and 44) 



Applicant's or agent *s file reference 
P00195PCT 



International application No. 

PCT/SE 2004/001701 
AppEcant 



FOR FURTHER 
ACTION 



sec Form PCr/ISA/220 
as well Rs, where applicable, item 5 bcJow, 



International filing date (daylmonlhlyear) 

19 Noveniber 2004 



(Earliest) Priority Date (daylmonthjyear) 

20 November 2003 



Microm'c Lastly- Systems AB. IPR & Le gal Department et a1 



TOs international search report has been prepared by this International Searching Au^^^^^^^ and is transmitted to the 
appli^maccording to ArUde 18. A copy is being transmitted to the IntemaUonal Bureau. 

This international search report consists of a total of 6 sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 



L Basis of the report 

a With regard to the language, the international seardi was carried out on tiie basis of the international appHcation 
* m the Iffliguage in which it was filed, unless otherwise indicated under this item. 

n The international search was carried out on the basis of a translation of the int^ational appHcation 

1 I furnished to tiiis Authority (Rule 23.1(b)). 

b n Witii regard to any nucleotide and/or amino acid sequence disdosed in the international application, see Box 
* No. I. 



|~| Certain claims were found unsearchable (see Box No. II) • 
Unity of invention is lacking (sec Box No. Ill) 



4. Witii regard to tiie title, 

the text is approved as submitted by the applicant 
j — j the text has been estabEshed by tiiis Authority to read as follows: 



5. Witii regard to tiie abstract, 

IxH tiie text is approved as submitted by tiie applicant 
- tiie text has been established, according to Rule 38.2(b). by tiiis Autiiority as it appears in Box No. IV. The 
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TOs international sean* report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. n Claims Nos.: . ^ . i 
because they relate to subject matter not required to be searched by tl)is Authonty. namely: 

^" ^ Sse^cy relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningfiil international search can be carried out, specifically: 

^' ^ SZse^hey are dependent claims and are not dmfled in accordance with the second and third sentences of Rde 6.4(a). 
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This Intemational Searching Authority found multiple inventions in this mtemational application, as follows: 
See extra sheet. 

1 «□ As all required additional search fees were timely paid by the applicant, this international search report covere all searchable 
claims. 

2. M As all searchable claims could be searched without effort justifying an additional fee, Ms Authority did not invite payment of 

any additional fee. 

3. n As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically cldms Nos.: 
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4. □ No required additional search fees were timely paid by the applicant Consequently, this international search report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos^ 
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Continuation of box III. *^ ' 

invention I: Claims 1-4 are directed to a method for 
patterning a work piece. ..c >*. 

The solution of invention I is to determxne the uniformity as 
a function of the number of exposure flashes. 

invention II: Claims 5-9 are directed to a method for printing 

a work piece. ^ i-v 

The solution of invention II is to change a parameter of the 
exposure flashes per surface element on a layer -by- layer 
basis. The changed parameter is for example the number 
flashes, the pulse length or the radiation bandwidth. 



of 



invention III: Claims 10-17 are directed to a number of 
alternative procedures in a scanner or stepper. Some parts of 
claims 10-17 have special technical features linked with 
claims 1, 2-4, for example the changing of the parameters 
pulse length, number of flashes or laser bandwidth. 
The solution of invention III is to provide a scanner system 
with an optical field larger than 10 mm and to increase one or 
more parameters to obtain a non-uniformity from speckle 
amovints less than 0.5%. 

invention IV: Claims 18-22 are directed to a procedure in a 

maskless scanner. ^. ^- -i^ 

The solution of invention IV is to provide an optical field 
larger than 0.5 mm and to increase parameters, for example the 
laser bandwidth or the pulse length, in a maskless scanner 
system to obtain a speckle amount less than 0.5% and to 
provide a maskless scanner with an optical field larger than 
0.5 Iran. 

Invention V: Claims 23 and 26 are directed to an apparatus for 
printing a work piece. ^ , j *. 

The solution of invention V is to calculate the speckle and to 
change the number of pulses per surface element. 

Invention VI: Claim 24 is directed to a procedure for 

-opflTto-ng-tlre-speTcki-e-^^ 

The solution of invention VI is to provide a model for the 
value of the improved CD uniformity, for the cost of printing 
with a particular number of pulses, to provide logic and 
resources to select a number of flashes and to provide , a 
control adapted to change the number of flashes. 
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Continuation of box III. 

All of these inventions alternate the number of flaBhes. 
However, there is no other teclmical relationship among the 
inventions involving a corresponding special technical feature 
(PCT Rule 13.2) . 

The search concerns the first invention mentioned but also 
includes all six inventions, I-VI. 

Prom for instance US 49.70546, an illumination control device 
which uses a minimvun number of pulses required for 
substantially smoothing . a speckle pattern is known. The 
invention as defined in the independent claims 1 and 4 differs 
from this technique in that the uniformity is determined for a 
plurality of layers. To use the arrangement from US 4970546, 
considered as the closest prior art, on several layers in a 
patterning process instead of on one layer is considered to be 
obvious for a person skilled in the art. Therefore, the 
technique mentioned in the independent claims 1 and 4 .lacks an 
inventive step. Since the invention according to claims 1 and 
4 lacks an inventive step, the remaining claims, 2 and 3, will 
consist of two separate inventions. 

A posteriori, the separate inventions are: 

Invention 1:1: Claims 1-2 relate to a method for patterning a 
work piece with improved CD uniformity by selecting, a 
combination of values of the radiation bandwidth, pulse length 
or radiation flash frequency so that a, calculated illumination 
non-\iniformity from speckle amounts to less than 0.5%. 

invention 1:2: Claim 3 relates to a method for patterning a 
work piece with improved CD uniformity by determining a value 
of . a slit width so that a calculated illumination non- 
uniformity from speckle amounts to less than 0.5%. 

These inventions are not so linked ^ posteriori as to form one 
single general inventive concept (PCT Rule 13.1). There is no 
technical relationship among the inventions involving a 
corresponding special technical feature (PCT Rule 13.2). 

The search of inventions 1:1 and 1:2 could be done without 
effort j ustifying an additional fee. . 
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